Simultaneous pancreas-kidney transplant is currently standard therapy to achieve long-term insulin-free euglycemia in patients with type 1 diabetes mellitus and concomitant end-stage kidney failure. A patient with symptoms of encephalopathy caused by hyperammonemia and with new-onset iron deficiency anemia was admitted to our institution 20 months after a simultaneous pancreas-kidney transplant. Detailed screening did not reveal any specific cause for the hyperammonemia, and despite standard treatment, hyperammonemia did not resolve. An abdominal computed tomographic scan was performed, which showed a distended duodenal segment of the pancreas graft. This was confirmed during exploratory laparotomy when the anastomosis between duodenum and ileum was dismantled and found not to be stenotic. The excessively long stumps of the duodenum were then dissected and shortened, and a new anastomosis between graft-duodenum and recipient-ileum was created. The operation was followed by an uncomplicated postoperative course in which the serum ammonia normalized on the first postoperative day and remained normal afterwards. An excessively long segment of the duodenum of the pancreatic graft may lead to encephalopathy with hyperammonemia after a simultaneous pancreaskidney transplant. This emphasizes the need for meticulous preparation of the graft to avoid this complication.
Introduction
Simultaneous pancreas-kidney transplant remains the best long-term treatment for patients with type 1 diabetes mellitus and concomitant end-stage renal disease. 1, 2 Benefits have to be balanced against the potential risks of this complex procedure. Complications require attention during follow-up. 3, 4 The differential diagnosis can be challenging as immunosuppressive drugs may either trigger or mask surgical complications. 5, 6 Proper surgical technique of organ procurement, bench surgery, transplant, and dedicated medical management are all crucial to avoid graft loss and minimize patient morbidity and mortality. 7 Complications can be vascular, enteric, or even biliary, and must be distinguished from complications because of allograft rejection. Surgical complications also may be responsible for metabolic disorders in the longterm follow-up, as this case illustrates. [8] [9] [10] Case Report This is the case of a 44-year-old white woman with insulin-dependent diabetes, presumably type 1, since the age of 10. She had secondary complications: diabetic retinopathy, neuropathy, Charcot foot, and nephropathy. Her father and brother also were affected by insulin-dependent diabetes. She was negative for anti-GAD and anti-IA2 antibodies. Results of genetic screening showed an HNF1A variant of unknown significance (c.526+32 G>A). She began hemodialysis in 2012 and underwent a simultaneous pancreaskidney transplant with intestinal drainage in August 2012 (1-2-1 mismatch, PRA: 4%, alemtuzumab induction). The postoperative course was uneventful and she was discharged home on the fifth postoperative day. Her only medication consisted of In April 2014, she presented with sudden onset confusion and vomiting. She experienced a mild episode of diarrhea in the preceding weeks. She was disoriented in time and person, had trouble finding the right words for objects, and she had an asterixis. A diffuse encephalopathy was diagnosed. Computed tomography scan, lumbar puncture, and blood and urine analyses ruled out a cerebrovascular event as an infectious cause. Laboratory results showed new onset microcytic anemia due to iron deficiency (drop in hemoglobin from 7.4 to 5.5 mmol/L in 1 month, drop in major cell volume from 85 to 80 fL (femtoliters), ferritin 15 μg/L) and hyperammonemia (102 μmol/L, reference range 11-48 μmol/L). Biochemical analysis of the function of the kidney and pancreas graft was unremarkable. The liver enzymes were normal. She had a long standing mild thrombocytopenia since the time of the simultaneous kidney and pancreas transplant (86 × 10 9 /L, reference range 150-400 × 10 9 /L). She was admitted and treated with protein restriction and lactulose (orally 3 times daily 15 mL) for metabolic encephalopathy based on hyperammonemia and she received a blood transfusion and Ferrofumaraat.
There were no abnormalities upon analysis of the urea cycle. The results of a gastroscopy and colonoscopy were normal. The result of an abdominal ultrasound showed new onset splenomegaly (craniocaudal length 15.3 cm), normal hepatopetal flow in the portal vein, and normal anatomy of the liver. Invasive hepatic venous pressure gradient measurement showed portal hypertension (hepatic venous pressure gradient of 10 mm Hg). The venous anatomy was normal. There were no signs of a portosystemic shunt. Tacrolimus was switched to cyclosporine based on an association in the literature between veno-occlusive disease and the use of tacrolimus. 11 However, a liver biopsy showed only mild aspecific abnormalities (mild hepatocyte injury, steatosis and periportal fibrosis; no hepatitis or venoocclusive disease or signs of portal hypertension). A computed tomography scan showed gross distension of the duodenal segment of the pancreas graft with accumulation of intestinal content (Figure 1 ). The distended segment was thought to be the cause of occult intestinal blood loss, which was consistent with the findings of video capsule endoscopy. We hypothesized that the cause of the hyperammonemia was a combination of increased production of ammonia brought on by intestinal bleeding, bacterial overgrowth with fermentation of intestinal content in the distended duodenal segment, and moderate portal hypertension of unknown cause.
On surgery, an excessively long and distended duodenal segment was found (Figure 2) . The anastomosis between the duodenum and the ileum was dismantled and found to be 10 cm long with no stenosis. The graft duodenum was filled with old and digested food. This was emptied and cleaned with warm Ringer solution. Both stumps of the duodenum were dissected free and shortened by 5 cm each with a gastrointestinal stapler and oversewn with polydioxanone 4/0. Part of the recipient ileum, including the site of the anastomosis, was resected, and a new side-to-side anastomosis was created between the recipient ileum distal and the duodenum of the graft with 2 layers of polydioxanone 4/0. 
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Finally, hernioplasty was performed for an incisional hernia. Postoperative laboratory findings showed significant improvement in serum ammonia levels from the first postoperative day onward (Figure 3) . The patient was discharged home in a good general condition 7 days after surgery, with normal serum laboratory values. A follow-up hepatic vein pressure measurement 9 months later showed that the hepatic venous pressure gradient had normalized to 5 mm Hg. Tacrolimus was restarted without any adverse effect on the ammonia levels.
Discussion
Primary hyperammonemia can be found in hereditary urea cycle enzyme dysfunctions. It also can be caused by liver disease, portal hypertension, organic acidemias, carnitine deficiency, Reye's syndrome, infections with urea splitting organisms (eg, Helicobacter pylori, Proteus mirabilis), and bacterial flora overgrowth. Furthermore, it can be an event of transjugular intrahepatic portosystemic shunt, total parenteral nutrition, or certain drugs (eg, valproate, carbamazepine, asparagines). It also is observed in uroenteric deviations (eg, uretero-sigmoidostomy). [12] [13] [14] We present a patient with encephalopathy due to resistant hyperammonemia 2 years after simultaneous pancreas-kidney transplant. Although the patient became asymptomatic following treatment with lactulose, hyperammonemia persisted. The only abnormality that we found was gross distension of the duodenal segment of the pancreatic graft and moderate portal hypertension without signs of a portosystemic shunt. We hypothesized that the cause of the hyperammonemia was a combination of increased production of ammonia brought on by intestinal bleeding, bacterial overgrowth with fermentation of intestinal content in the distended duodenal segment, and moderate portal hypertension of unknown cause. Hyperammonemia normalized after surgical intervention that we believe confirmed our diagnosis.
This case emphasizes the importance of a meticulous back table preparation of the pancreatic graft. It should be considered to keep the graft duodenal stumps as short as possible, keeping in mind that the anastomosis between the graft duodenum and the ileum needs to be long enough to ensure free emptying of any content that can be trapped inside. In our experience the optimal length of the duodenal segment is between 8 and 10 cm in case of the enteric drainage and around 8 cm in case of bladder drainage. 
